A PV cell based converter for robot is presented in this paper .The proposed system in this project mainly consists of PV cell, DC-DC converter, DC motor, H-bridge and dsPIC controller. Here the electric power is generating with the help of solar energy. The dsPIC controller is used to send the gating signals to a driver which drives the Metal-Oxide-Semiconductor Field Effect Transistors (MOSFET), allowing the converter's output to be kept steady at 48V and 24 W through pulse width modulation, even with a fluctuating input voltage and driving the Hbridge to drive the motor. The DC-DC converter is used to regulate and balance the power flow to satisfy the load requirements. Output voltage from a solar panel is connected to the DC-DC boost converter to obtain the constant power from the panel and the output of the converter is connected to the motor through a H-bridge.
Introduction
This chapter gives a brief description about the topics related to the project like solar photo voltaic cell, boost converter, Robotic applications-bridge, dsPIC controller and scope of project.
Solar Panel
Photovoltaic are best known as a method for generating electric power by using solar cells to convert energy from the sun into a flow of electrons. The photovoltaic effect refers to photons of light exciting electrons into a higher state of energy, allowing them to act as charge carriers for an electric current. Solar cells first practical application of photovoltaic was to power orbiting satellites and other spacecraft, but today the majority of photovoltaic modules are used for grid connected power generation. In this case an inverter is required to convert the DC to AC. There is a smaller market for off-grid power for remote dwellings, boats, recreational vehicles, electric cars, roadside emergency telephones, remote sensing, and cathodic protection of pipelines and at the same time it is pollutionfree during use. In this project power is generating from solar panel.
Boost Converter
A boost converter (step-up converter) is a DC-to-DC power converter with an output voltage greater than its input voltage. Power for the boost converter can come from any suitable DC sources, such as batteries, solar panels, rectifiers and DC generators. A process that changes one DC voltage to a different DC voltage is called DC to DC conversion. It is a class of switchedmode power supply (SMPS) containing at least two semiconductor switches (a diode and a transistor) and at least one energy storage element, a capacitor, inductor, or the two in combination. Filters made of capacitors (sometimes in combination with inductors) are normally added to the output of the converter to reduce output voltage ripple. A boost converter is sometimes called a step-up converter since it "steps up" the source voltage.
Robotic Applications
Robotic means creation of machines that could operate autonomously dates back to classical times, but research into the functionality and potential uses of robots did not grow substantially until the 20th century. Throughout history, robotics has been often seen to mimic human behavior, and often manage tasks in a similar fashion. Today, robotics is a rapidly growing field, as we continue to research, design, and build new robots that serve various practical purposes, whether domestically, commercially, or militarily. Many robots do jobs that are hazardous to people such as defusing bombs, exploring shipwrecks, and mines.
In this project is deals with the arm movement of the robot, that is robotic arm movement with the help of solar panel and dsPIC30f4011.
H-bridge
An H bridge is an electronic circuit that enables a voltage to be applied across a load in either direction. These circuits are often used in robotics and other applications to allow DC motors to run forwards and backwards. So Hbridge is helpful for robotic arm movement. H-bridges are available as integrated circuits, or can be built from discrete components.
Scope of the Research Work
The objective of the project is robotic arm movement with the help of solar cell, boost converter and dsPIC30f4011controller
The remainder of this paper organized as follow. Section 2 summarized the literature work and proposed model described in. Section 3. The implementation method is discussed in section 4. Section 5 gives the result and finally section 6 concludes the paper with future scope.
Literature Review
Industrialized societies run on energy, and as developing countries industrialize, especially China and India with their large populations, the demand for energy is increasing. Industrialized nations comprise only onefourth of the population of the world, they use four-fifths of the world's energy. The main source of energy in industrialized nations are fossil fuels, and when that factor is combined with the increasing demand and increasing population of the world, a switch to other energy sources are imminent.
The advantages of renewable energy sources are enormous as they are free from greenhouse gas emissions which impact global warming, and can in principle meet the world's total energy demand. Currently, renewable energy sources fulfill a part of the world's total energy demand. Renewable energy sources such as wind or solar are weather-driven, and therefore non-scheduled as these sources depend on wind flow or solar activity respectively [1] [2] . Small scale photovoltaic technology is costeffective in providing electricity in rural or remote areas, particularly countries like India [3] [4] . Solar energy is being increasingly used for hybrid (solar panels and grid) or stand-alone applications and electric power supply. Its highest power density application's using embedded system technique, makes it the modality of choice to power an embedded system that consumes several mW, using a reasonably small harvesting module. However, the design of a solar energy harvesting module involves complex tradeoffs due to the interaction of several factors such as the characteristics of the solar cells, chemistry and capacity of the batteries used [5] . Solar energy is also a part of our daily activities like heating, cooling, lighting, cooking etc [6] . The solar radiations obtained on earth's surface can be converted with the help of photovoltaic cells, which uses photovoltaic effect. It is the creation of voltage or a corresponding electric current in a material, upon its exposure to light [7] . In most photovoltaic applications the radiation is sunlight and for this reason the devices are known as solar cells. In the case of a p-n junction solar cell, illuminating the material creates an electric current as excited electrons and the remaining holes are swept in different directions by the built-in electric field of the depletion region [8] . Due to the special composition of solar cells, the electrons are only allowed to move in a single direction. An array of solar cells converts solar energy into a usable amount of direct current (DC) electricity [9] . The electricity got from the solar panel sometimes will be less or more, so the converter has to convert current or voltage according to the situation. Different types of converters are available: boost (step up the voltage), buck (step down), buck-boost (step up and step down) etc. The proposed system uses Boost converter.
A boost converter (step-up converter) is a DC-to-DC power converter with an output voltage greater than its input voltage. Power for the boost converter can come from any suitable DC sources, such as batteries, solar panels, rectifiers and DC generators. A process that changes one DC voltage to a different DC voltage is called DC to DC conversion. A boost converter is a DC to DC converter with an output voltage greater than the source voltage. A boost converter is sometimes called a step-up converter since it "steps up" the source voltage. Since power must be conserved, the output current is lower than the source current. The boost converter has to be controlled manually or automatic controlling with the help of controller. Manual control is somewhat difficult, so here an automatic control with the help of dsPIC (Digital Signal Peripheral Interface Controller) controller is used. Robotic Arm is one of the applications of this project. So the controller should be fast, accurate, reprogrammable etc.
Microchip's dsPIC®DSC offers everything you would expect from a powerful 16-bit MCU: fast, sophisticated and flexible interrupt handling; a wide array of digital and analog peripheral functions; power management; flexible clocking options; power-on-reset; brown-out protection; watchdog timer; code security; full-speed real-time emulation; and full-speed in-circuit debug solutions. By skillfully adding DSP capability to a high-performance 16-bit MCU, Microchip's dsPIC30F and dsPIC33F families of DSCs achieve the best of both worlds and mark the beginning of a new era in embedded control.
Proposed Model
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Digital control is becoming more prominent in modern power electronics controls due to many advantages over analog controller. The advantages are programmability, less susceptibility to environmental variations, and lower parts-count, etc. The proposed system consist of PVcell, Boost Converter, H-bridge and dsPIC30f4011 controller. Input is getting from the PVcell. Output voltage from a solar panel is connected to the DC-DC boost converter to obtain the constant power from the panel and the output of the converter is connected to the motor through a Hbridge. dsPIC controller is used to send the gating signals to a driver which drives the Metal-Oxide-Semiconductor Field Effect Transistors (MOSFET), allowing the converter's output to be kept steady at 48V and 24 W through pulse width modulation, even with a fluctuating input voltage. Using the max output power specification of 24W, the minimum resistive load can be calculated as follows: (2) A switching frequency of 50 kHz which leads to a period T=1/fs=2e-5s. The capacitor C can be calculated using the following inequality: The purpose of the control circuit is to provide the main and H-bridge MOSFETs with gating pulses. The main components of the control circuit are the dsPIC controller, the opto-isolators and the drivers.
Mode of Operation
Algorithm for Boost Converter Controller
Step1: Initialize the controller
Step2: Configure PTPER, PDC1
Step3: Set frequency to 50 kHz
Step4: set initial duty cycle to 64%
Step 5: check the Reference input voltage of the system
Step6: if input voltage is lesser then increase duty cycle
Otherwise keep same duty cycle
Step7: keep on continuing this. 
Control flow for H-bridge
Results and Discussion
A. dsPIC Testing In that top one having 50KHz frequency and it is for boost converter part. Bottom pulse having 50Hz frequency and for H-bridge switches. 50KHz pulse generated by using PWM logic .50Hz pulse by output compare logic. 
Conclusion
Four subsystems of the proposed projects the conventional PWM boost converter, the H-bridge and the control circuit were constructed and tested in the laboratory. The PWM boost converter proposed for this project was tested at a switching frequency of 50 kHz. Theoretical calculations were made and used to select components for each of the subsystems. First each subsystem was test individually and then the subsystems were implemented and tested together. Finally forward and reverse movements of the motor were obtained.
